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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide technology 
which enables a camera position to be changed through 
easy operation without putting an object out of sight for rr ^_ 
CG display for moving the position of a virtual camera 
and rendering its sight as video. / 
SOLUTION: A gaze point that the camera always aims at m ^^t^. 
is set on coordinates and the camera is moved around !j£ 
the gaze point; and the camera position coordinates are 
calculated from the position coordinates of the gaze 
point and the distance between the camera and the gaze 
point and a photographic image at the camera position is 
generated. Image processing like this is suitable for an 
observation of a 3D~processed scene, etc., of a city in a 
video game, etc. For example, the gaze point is set to a 
specific building or park, a spherical surface having a 
fixed radius around the building or park is set and the 
visual effect that the virtual camera moves on the 
spherical surface while putting the mentioned building or 
park in sight 
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3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The step which sets up the fixation point at which said camera always gazes on the 
coordinate which is the three-dimensional display approach of CG which displays the image 
which photoed the 3-dimensional scenography arranged at the coordinate displayed in three 
dimensions with the camera formed virtually on a display, and was displayed in three dimensions, 
The three-dimensional display approach of CG which computes a camera position coordinate 
from the distance of the step to which said camera is moved according to a specific regulation 
focusing on the set-up fixation point, the position coordinate of said fixation point, said camera, 
and a fixation point, and generates the photography image in the camera location concerned. 
[Claim 2] The specific regulation to which said camera is moved is the three-dimensional display 
approach of CG according to claim 1 characterized by being a circular orbit centering on a 
fixation point. 

[Claim 3] The specific regulation to which said camera is moved is the three-dimensional display 
approach of CG according to claim 1 characterized by being an elliptical orbit centering on a 
fixation point. 

[Claim 4] The three-dimensional display approach of CG according to claim 1 which has further 
the step which makes the distance of said camera and said fixation point fluctuate. 
[Claim 5] The three-dimensional display approach of CG according to claim 1 characterized for 
said camera by parallel to an axis of coordinates, or having the actuation moved perpendicularly 
on the occasion of a setup of said fixation point while keeping constant the distance of said 
camera and fixation point, and the bearing of the exposure axis of said camera. 
[Claim 6] It is image generation equipment for displaying the image which photoed the 3- 
dimensional scenography arranged at the coordinate displayed in three dimensions with the 
camera formed virtually on a display. Said camera, keeping constant the distance of said camera 
and fixation point, and the bearing of the exposure axis of said camera Parallel to an axis of 
coordinates, or the fixation point setting means moved perpendicularly, CG image generation 
equipment which consists of a fixation point actuation means for setting up the fixation point at 
which said camera always gazes on the coordinate displayed in three dimensions, and a camera 
actuation means to which said camera is moved according to a specific regulation focusing on 
the set-up fixation point. 

[Claim 7] It is the three-dimensional display program of CG which displays the image which 
photoed the 3-dimensional scenography arranged at the coordinate displayed in three 
dimensions with the camera formed virtually on a display. The step which sets up the fixation 
point at which said camera always gazes on the coordinate displayed in three dimensions, The 
record medium which recorded the program which consists of a step which computes a camera 
position coordinate from the distance of the step to which said camera is moved according to a 
specific regulation focusing on the set-up fixation point, the position coordinate of said fixation 
point, said camera, and a fixation point, and generates the photography image in the camera 
location concerned. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique of migration of the camera view in 

the three-dimensional display of computer graphics. 

[0002] 

[Description of the Prior Art] As technique for projecting the object arranged on a coordinate 
within the limits of a field of view (plane of projection) in the three-dimensions image expression 
of a game or computer graphics, usually The location of a camera (information which controls a 
field of view), and change of a direction were made to correspond to an input unit, and by 
carrying out the parallel displacement of the camera to the coordinate of an object or rotating a 
camera in a camera location, the object concerned was adjusted so that it might be reflected 
within the limits of a field of view. 

[0003] Drawing 1 explains the actuation in the conventional technique which is made to rotate a 
camera 1 and includes an object 2 in the field of view of a camera image. Drawing 2 shows the 
example of a display of the object 2 in the display screen 3 at the time of moving a camera 1 in 
accordance with the axis of ordinate of this drawing. 

[0004] Thus, it needed to adjust so that an object 2 might be included in a field of view by 
rotation of a camera 1, and a horizontal and a vertical slip, however, as shown in drawing 3 , 1 ** 
moves a camera 1 rightward [ of this drawing / axis-of-abscissa ], even if the object 2 is 
contained in the field of view of a camera 1 — making (right figure of drawing 3 ) — an object 2 
will separate from the field of view of a camera. 

[0005] Therefore, as shown in drawing 4 r only the predetermined include angle needed to rotate 
the camera 1 , and when a camera 1 was moved to shaft orientations, it needed to adjust so that 
an object 2 might go into the field of view of a camera 1 again. 

[0006] Thus, when generating the image which rotated the camera 1 on the tooth back and top 
face of an object 2, in order to have to operate change of the location of a camera, and change 
of a direction to coincidence, the count of actuation by input units, such as an actuation pad, a 
joy stick, and a mouse, increased, and actuation and drawing processing were complicated. 
[0007] 

[Problem(s) to be Solved by the Invention] In CG display which is made to move the location of a 
virtual camera and draws the field of view as an image as mentioned above, this invention is easy 
to operate it, and it makes it a technical technical problem to offer the technique which can 
change a camera location, without missing an object from a field of view. 
[0008] 

[Means for Solving the Problem] In case CG which displays the image which photoed the 3- 
dimensional scenography arranged at the coordinate displayed in three dimensions with the 
camera formed virtually on a display displays this invention in three dimensions First, as the 
fixation point at which said camera always gazes is set up on a coordinate and a camera is 
moved focusing on this fixation point, a camera position coordinate is computed from the 
distance of the position coordinate of this fixation point, said camera, and a fixation point, and 
the photography image in the camera location concerned is generated. 
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[0009] Such an image processing is suitable for observing the scenery of the town by which 3D 
processing was carried out etc. in video game etc. For example, a fixation point can be set as a 
specific building and a specific park, the spherical surface of the fixed radius centering on the 
building and park can be set up, and the visual effectiveness that a virtual camera moves said 
building and park in this spherical-surface top whilejncluding in a field of view can be generated. 
[0010] Moreover, it is possible to apply also to the city which made simulation by walk-through 
possible besides video game, or a building design or the three dimentional display of the map in 
the navigation system of a car. 

[0011] This technique can be realized as a computer program, can be stored in a storage means 
optical [ this program ] and magnetic, and can specifically be stored in storages, such as CD- 
ROM, CD, CD-R, CD-RW, DVD, a magnetic disk, and a magnetic tape. 
[0012] 

[Embodiment of the Invention] 
[0013] 

[Example] Hereafter, the gestalt of operation of this invention is explained based on a drawing. 
Drawing 5 is the block diagram showing the hardware configuration of this example. 
[0014] This example is an example which applied this invention to video game equipment, and 
consists of an input unit 51, a body 55 of a game machine, and a display 60. The input device 51 
consists of a controller pad, a joy stick, or a mouse, and is constituted by the cross-joint key 
which can input a direction, and some carbon buttons. Specifically, a cross-joint key functions as 
the fixation point control unit 52 and a camera control unit 53. In addition, each of these control 
units 52 and 53 may make a function share with two cross-joint keys, respectively, and may be 
made to realize a single cross-joint key by changing the mode with another carbon button. 
Moreover, the function of a camera and the fixation point distance control unit 54 can be giving 
the input unit 51, and the function concerned is also realized by the cross-joint key or the 
carbon button. 

[001 5] The body 55 of a game machine is constituted as a computer, and has storage 57, an 
arithmetic unit 56, drawing equipment 58, and VRAM59. In addition, although not illustrated, CD- 
ROM drive equipment is connected to the body 55 of a game machine, a program is loaded from 
CD-ROM with which the CD-ROM drive equipment concerned was equipped, this is accumulated 
in storage 57 and the image processing technique explained below is realized by reading and 
performing with sequential-operation equipment 56. 

[0016] An indicating equipment 60 is CRT or the common television television machine for 
computers, and has the function which reproduces the NTSC signal outputted from the body 55 
of a game machine, and an image and a sound signal. 

[001 7] Drawing 6 and drawing 7 explain the migration / setting approach of the fixation point of a 
camera 1. Here, a fixation point is a reference point at which a camera 1 always gazes on the 
coordinate displayed in three dimensions, and migration of a camera is controlled by this example 
so that the core of the field of view of a camera always serves as this fixation point 
[0018] A game player does first the activity which sets a fixation point 101 as the object 2 
concerned to observe the object 2 which exists on a coordinate. Such a setup of a fixation point 
101 is made in agreement with an object 2 by moving suitably the fixation point 101 arranged 
ahead [ of the field of view of a camera 1 / medial-axis ] by the fixation point control unit 52, as 
shown in drawing 6 . 

[0019] Moreover, although drawing 6 is the example which moved the camera 1 in the direction 
of a x axis, of course, it is possible to also make it move in the direction of the z-axis, as shown 
•n drawing 7 . It is shown in the following figure of drawing 6 and drawing 7 how the object 2 is 
picturized in the display screen 3. 

X0020] It is carried out as migration of such a fixation point 101 shows the image generation in 
the case of - setup to drawing 10 . That is, if actuation of the cross-joint key of the fixation 
point control unit of an input unit 51 is detected first, in an arithmetic unit 56, the variation of 
the direction of a x axis, the direction of the y-axis, and the direction of the z-axis is vectorized 
(step 56a). Each part of a cross-joint key detects the amount of time amount pushed by the 
player, and, specifically, tells the body 55 of a game machine from an input unit 51 as variation to 
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each shaft orientations. 

[0021] Next the position coordinate of the fixation point 101 memorized by storage 57 and the 
position coordinate of a camera 1 are read and said vector is added to the position coordinate 
of the fixation point 101 concerned, and the position coordinate of a camera, respectively (step 
56b). 

[0022] Generally change of a fixation point 101 is obtained here by performing geometric 
conversion which used 4x4 matrices, that is, in order to change a point (x y, z) and to search for 
a new point (x\ y\ and z — '), it is based on a formula 1. 
[0023] 
[Formula 1] 

Mil M12 Mis Mw 



M21M22M23M24 
M31M32M33 M34 

M41 M42 M43 M44 



therefore, a point (x\ y\ and z — ') newer than the following formulas can be searched for. 
x'=(M11xx) +(M21xy) +(M31xz)+ (M41x1) 
y'=(M12xx) +(M22xy) -KM32xz)+ (M42x1) 
z*=(M13xx) +(M23xy) +(M33xz)+ (M43x1) 

In the parallel displacement of the fixation point by drawing 6 and drawing 7 , it will be based on a 
formula 2 here. 
[0024] 
[Formula 2] 



10 0 0 
0 10 0 
0 0 10 

TxiyTzl 



Therefore, the variation of a fixation point 101 will be expressed as follows. 

The vector addition in x'=x+Txy'=y+Tyz f =z+Tz step 56b means the upper type. 

[0025] Next, based on the coordinate of the new fixation point 101 acquired by doing in this way, 

and the position coordinate of the new camera 1, the image in the field of view from a new 

camera location is generated. The image concerned is displayed on a display 60 through drawing 

equipment 58 and VRAM59. 

[0026] Drawing 8 shows the migration principle of the camera 1 in this example. This drawing 
shows the condition of having rotated the location of a camera 1 focusing on the fixation point 
101. 

[0027] That is, since the fixation point 101 is set as the object 2 by above-mentioned drawing 6 

and actuation of drawing 7 , while keeping constant the distance of a camera 1 and an object 2 

(fixation point 101), it is possible to photo an object 2 from a direction 360 degrees. 

[0028] Image generation in migration of such a camera 1 is performed by the processing shown 

in drawing 1 1 . First, an input of change in x of the camera control unit 53 of a player, y, and the 

direction of z changes the variation to this x, y, and the direction of z into the angle of rotation 

in a radian unit with an arithmetic unit 56 from an input unit 51 (step 56d). 

[0029] Next, from storage 57, the include angle x of a fixation point 101 and a camera 1, and y 

and z are inputted, respectively, and it adds to the radian angle acquired by said step 56d. And a 

rotation matrix is created from a fixation point 101 and the include angle of a camera 1 (step 

56f). 

[0030] Next, from storage 57, the position coordinate of a fixation point 101 and the reference 
value of distance are read, and the position coordinate and sense of a camera are calculated 
from these and the rotation matrix calculated with the above (step 56g). 
[0031] And the image of the object 2 based on the field of view in a new camera location is 
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generated at the end, and it is made to display on a display 60. In addition, it is performed by the 
matrix count shown in formulas 3, 4, and 5, respectively although the rotation consisting mainly 
of a x axis, the y~axis, and the z-axis is calculated as coordinate transformation at this time. 
[0032] 
[Formula 3] 



k'y'z'IMxyzl] 



10 0 0 

0 Cose Sin B 0 

0 -Sin a Cos a 0 

0 0 0 1 



[0033] 
[Formula 4] 



[fy'z'IMxyzl] 



Cos a O-Sina 0 
0 10 0 

Sin a OCosa 0 
0 0 0 1 



[0034] 
[Formula 5] 



Cos a 

-Sin a 
0 
0 



Sin a 

Cos a 

0 
0 



0 
0 
0 

1 



In (a) of drawing 8 , and (b), although the camera 1 drew the circular orbit of fixed distance 
focusing on the fixation point 101 (object 2) and explained it by the case of being movable, as 
shown not only in this but in drawing 8 R> 8 (c), it draws the elliptical orbit centering on a 
fixation point 101 (object 2), and is good also as movable. 

[0035] In addition, it is possible to adjust the distance from a camera 1 to a fixation point 101 by 
actuation of the camera and the fixation point distance control unit 54 of an input unit 51. It is 
drawing 9 which showed the concept of the range acjjustment between this camera and fixation 
point. With this drawing left figure, the distance from a fixation point 101 to a camera 1 is set up 
as a reference value A. 

[0036] By operating a camera and the fixation point distance control unit 54, a camera 1 is made 
to approach at a fixation point 101 (object 2), and a player can be considered as the smaller 
reference value B, as shown in this drawing right figure. 

[0037] The functional block diagram showing such a camera and fixation point distance control is 
drawing 12 . In this drawing, if the signal from the camera and the fixation point distance control 
unit 54 of an input unit 51 is first inputted into an arithmetic unit 56, it will be confirmed whether 
be the thing of the maximum to which the change concerned is set beforehand thru/or the 
minimum value within the limits (step 56j). If it is within the limits here, the new reference value 
B will be computed from storage 57 by reading the reference value A of the distance set up 
immediately before, and adding or subtracting the above-mentioned variation to this reference 
value A (step 56kX 

[0038] Next, the position coordinate of the last fixation point 101 and the position coordinate of 
a camera 1 are read from storage 57, and a new camera location is calculated based on the new 
reference value B acquired above (step 56L). 

[0039] And the image based on the field of view in the obtained new camera location is 
generated, and it displays on a display 60 (step 56m). In addition, the coordinate formula of the 
parallel displacement of the above-mentioned formula 2 can be used for count of the coordinate 
location at this time. 
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[0040] Thus, since according to this example an object is caught within the field of view of a 
camera by moving the location of a camera in the orbit top which set the fixation point as the 
object and maintained the fixed distance as drawing 8 explained, it is possible to observe an 
object in three dimensions, without missing an object from a field of view. 

[0041] Furthermore, in this example, since the distance of a fixation point and a camera can also 
be changed, grasp of physical relationship with other objects arranged on the outskirts of 
centering on an object besides in the case of approaching the object itself and observing is also 
easy. 
[0042] 

[Effect of the Invention] Since an object is caught within the field of view of a camera by moving 
the location of a camera in the orbit top which set the fixation point as the object and 
maintained the fixed distance according to this invention, it is possible to observe an object in 
three dimensions, without missing an object from a field of view. 

[0043] Furthermore, since the distance of a fixation point and a camera can also be changed, 
grasp of physical relationship with other objects arranged on the outskirts of centering on an 
object besides in the case of approaching the object itself and observing is also easy. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing for explaining the position control of the camera to the object in the 
conventional technique (1) 

[Drawing 2] Drawing for explaining the position control of the camera to the object in the 
conventional technique (2) 

[Drawing 3] Drawing for explaining the position control of the camera to the object in the 
conventional technique (3) 

[Drawing 4] Drawing for explaining the position control of the camera to the object in the 
conventional technique (4) 

[Drawing 5] The block diagram showing the hardware configuration in the example of this 
invention 

[Drawing 6] The explanatory view of the migration / setting approach of the fixation point of the 
camera in an example (1) 

[Drawing 7] The explanatory view of the migration / setting approach of the fixation point of the 
camera in an example (2) 

[Drawing 8] The explanatory view showing migration of the camera in an example 

[Drawing 9] The explanatory view showing the distance setting approach between the camera 

and fixation point in an example 

[Drawing 10] The block diagram showing the coordinate computation in the case of migration and 
a setup of the fixation point in an example 

[Drawing 11] The block diagram showing the coordinate computation in the case of migration of 
the camera in an example 

[Drawing 12] The block diagram showing the coordinate computation in the case of a distance 
setup between the camera and fixation point in an example 
[Description of Notations] 

1 Camera (Location) 

2 Object 

3 Display Screen 

51 Input Unit 

52 Fixation Point Control Unit 

53 Camera Control Unit 

54 Camera and Fixation Point Distance Control Unit 

55 Body of Game Machine 

56 Arithmetic Unit 

57 Storage 

58 Drawing Equipment 

59 VRAM 

60 Display 

101 Fixation Point 
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ttWtkS^ B7l=^*3fczl**rtr=*»*t!: 
*Ctt«0M|prft-eft*« S6fc£tf®7tf>Tlil::(*g 

[0020] 0 1©»»l**K*a> 

HtO>M±]ftl*« B1 0|c»*J:5l3m>2fc*. 

*«ua-r*t. aii»i«5 6i?r*. xiren, y$i&7jft 
6a) . akkicnu +**—o*m#?u<{ J *izj:y 

tA*S15 1 5 5l=e5L«. 

[002 1] ^ic. B«««5 7fcE!tSs|x-c^-5ata 
^(10 1fl)ttll«t, *y7lfl)ttlBIt«»^lll 
UT, Sllt£flljk1 0 1 fl)ttlSS6*tf*^7(Dttl 

b) o 

[0022] cz-e-gaiz. aaaioi0»bi*. 4 

& e * (x, y, z) SKftLTRLt^jfli 

<x' , y' , z* > tfctofcfca&fcttfctll;:**. 
[002 3] 

^Mll M12 M13 M14 
M21M22M23M24 

M31 M82 M33 M34 
M41 M42 M43 M44 



Ifc^ot, J2lT0>tHHSCcfcy«rtt^jft (x f , y' , 
z' ) 

x* = (Mnxx) + (»21><y) + «3ixz.) + (U41 
x 1 ) 

y' « (M12XX) + (M22 x y) + CM32XZ) + (M42 
x 1 ) 

z 1 - (M13XX) + (H23><y) + (M33XZ) 4- (M43 
xl ) 

CCT?B6*fcB7lcJ:-&?^aj8ia>sF<T»«n7I*. ftA 

[002 4] 
[»5$2] 



(4) 



&m2 0 0 1-1 9 5 6 0 8 



10 0 0 
0 10 0 
0 0 10 
TxTy Tzl 



Esfy'z'lJHxyzl] 



10 0 0 
0 Cos* Sin0 0 
0 -Sin8 Cosfi 0 



x - = X + T x 
y » =y + Ty 
z* =z + Tz 

[0 0 2 5] ^<Dj:5lcL"C#btvtc. SrLl^ 

«A1 Ol^^fecfct^Srt^^/^ICD&mJ^^a 

ho ttttli«ttfimiHI5 8. VRAM59^lti 

[0 0 2 6] H8li. #*16«t?<D*/7l 

&*ffttt2- (a»A101) <fca>HBS-jeic 
«^ft3^&»«»2Sc 3 6 0**lRl^61HB-r^Ci:A« 

[0 0 2 8] dO^^fe^J/^ICD^aicfclt^il^ 
HI H^LfcS&SCCcfcoT^ttSo A 

y f z#ft^a>^<t£A2J-f &<t* gt»li@5 6-ettv 
Z(Dx, y, z^^CD^ftM^^^T^fetJCOJsIS 

(Xf*;^5 6d) o 
[0 0 2 9] *lc % K«»«5 7<fey, £«jft1 0 1 ^ 
*^7l0)igx f y, z £**i-etiA2j U MiBX^f 

£0MM 0 1 d:*y7l 0M£ftt&BIE7 KU^X* 
flFSW* »fv?5 6 f ) o 
[0 0 3 0] iBtS£S5 7<fcy&«jS1 0 1 ©fit 

[0 03 1] ^ur^icffLi>*/v^^a>^ic 

»-^l^fc»«t«l2fl>llfltS ; ±jaL. S^S«6 0lcS^ 

5S3, 4, 5JC^-rff^JI+»:^«fcoTfr*)*iSo 
[0032] 
[8*3*3] 



[00 3 3] 
MK43 



fe'y'tflMxyal] 



Coe0 0-Sinfl 0 
0 10 0 

Sine OCob0 0 
0 0 0 1 



[0034] 

[§&i£5] 



k'y's'lMxyztl 



Cose 
-Bind 

0 

0 



Cose 

0 
0 



0 

0 

1 

0 



mso (a) fc^tf (b) -ei*. **9ii*. sm&i 

0 1 (*HMb2) **^0|--^M^0>Rillal^ffit^-C^ 

8 (c) KC*Lfe£3KU 0 1 (*HMft2) 5 

[0 0 3 5] XAW15 1CDA>7-%«A«I 

a#»5 4«)«flFl-*or*/^1 0 1 * 

UtOttvtt:* £fc«£1 o 1 ftt&fty 91 ^r-cD^glttS 
[0 0 3 6] ^U-fVii. • £»AE«iJMWl*5 

4^#f^-r^c:i:icj:orv Riia*naic^ * 5 1-. * 

[0 0 3 7] ca>*?tt*^9-££aABttMB£fl**" 
*SB 5 1 CD* * 9 • SBAEBafM* 5 4 6 (Dfi# 

#^iv*4ft* (Xf*;?56|), CC-effiBWT? 

e«»B 5 7 ck y ltwricRS $ *tr i^tzmmn 

»*«A*RWtiLT. CO*»«Alcttifi<Dfcfls*« 
^56k)o 

[0 0 3 8] Sfclz. E«»«5 7^61EWCDaajai o 

i o>&.m.&m t % * ^ 1 ©ttfl««fc «r 



(5) 



4#P20 0 1 -1 95608 



[0 0 3 9] *LT#&;KfcS&fcfca*^tegT?<Dgt# 
|c*^<®&£±jSLT«jj^S6 Ofc^TS Uf 

So 

[0 0 4 0] crojrolz. *^*S0i|t«fctl«. 08T?ift 

[0041] *^j6«T?i*aajst*/9t(o 

[0042] 

Wttit^Zt\zi.-z>X. ±*'?0>&mzl%\z*l%.1fo&b 
[0043] ?&0>RJB*KK^ 

rote. M*ft£>l»<>£ Lfc«ai=««*Jh.fc««>j»** 
[Bn«>nJ|L«K9!l 

[OB 1 ] ttX&lf l=£i*«ttfe*i::ftM-«ft j< 

[® 2] C«jtil:&ltSttMl=Mnft/7a)tt 
gM»*KWr*fc»©0 (2) 
[03] tt*ttflH=&ltSttft*l=»rt'*:b' t ?«>ti: 
fc*fl>B (3) 



wum*$sLw?$>tztbo>m (4) 

[05] *»W©S81fe«lc*jl+S/\--K'>xT*Bl* 

[06] SU6«l=feJt5*^7©a«^©»»-i9:S 
^Scrolttwa ( 1 ) 

[0 7] mMlc£lt«*>?«>&8jad!>9l)-R£ 
#i*<D«8B (2) 

[08] mmmizi$i+z>±*'7<D®®iZffi-?tiimm 

[09] XK*|l=£lt«*> y 5 • %aAm®E1ttt£ 

[010] jmH=&it&&Mja«>i*M • sseHta 

[0ii] niggle jsits* * 7©^s6©(^(D^m 
& as $ ^-r a v ? 0 

[012] nj&Mcfci+s** ^ • a«jsra<Dffi«ig 

[ff#©Bim 

1 A*^ (eg) 

2 jtfft* 

3 ^TF®® 

5 1 A*SS 



5 2 
5 3 
5 4 
55 
5 6 
57 
58 
59 
60 
1 0 1 



VRAM 



[01] 




(7) 



2001-195608 
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[1153 



51- 
52- 



EttfM 



57- 



55- 




33HB« 




1 . . 



4#§32 00 1 -1 956 08 



im7} 




4#P2 0 0 1 -1 9 5608 



w^^ms. aft* * 
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m^ o] 



r 



51 



&xmwt 



.56 

-56o 
-56b 

56c 60 

L. 



n**tam 



51* 
57- 



11 23 



-56 



+ 



-56j 
-56k 

^56^ 60 



3^35* 



56 m 



(10) 
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